Although much progress has been made in the detection and characterization of homocytotropic antibodies, identification of the factors which control their synthesis remains to be determined. To assess the influence of different adjuvants on anti-dinitrophenol (DNP) immunoglobulin E (IgE) antibody responses, rabbits were immunized with adjuvant plus homologous albumin 
Homocytotropic antibodies, which are physiochemically and biologically similar to human immunoglobulin E (IgE) (6) , have been found in the sera of rabbits (10, 22) and other mammals (3, 6, 8, 14, 15, 20) . Although much progress has been made in the detection and characterization of homocytotropic antibodies, identification of factors which control their synthesis has just begun.
There is convincing evidence that in rats the "carrier effect" or T and B cell cooperation plays a major role in the anti-hapten homocytotropic antibody response (20) . For example, rats neonatally thymectomized or rendered neonatally tolerant to Ascaris, as well as those hyperpreimmunized with Ascaris or preimmunized with anti-Ascaris precipitated dinitrophenol (DNP) conjugates of Ascaris (DNP-Ascaris), failed to mount an anti-DNP IgE response when immunized with DNP-Ascaris. Immunological responsiveness (in terms of IgE production) was restored with passive transfer of Ascaris-primed thymocytes only in the first two cases above.
The production of anti-hapten homocytotropic antibody was enhanced in rats receiving 400 R 1 day before or 2 days post-immunization (12) , pretreated with antilymphocyte serum (21) , or after an adult thymectomy or splenectomy (11) . On the other hand, the homocytotropic antibody response was suppressed in rats pretreated with carrier-primed thymocytes (13) . Such observations have led Okumura and Tada to postulate a positive (enhancing) as well as a negative (suppressive) regulatory role for carrier primed T cells in the anti-hapten homocytotropic antibody response (13) .
It has been shown by Rubin (18) . The T cellreactive determinants are considered to be NADs introduced into the conjugate during the conjugation process.
In view of the above antigenic characteristics of homologous albumins heavily substituted with DNP, homologous rabbit albumin heavily substituted with DNP (DNP,0-HRA) was selected as an antigen to (i) assess the effect of various adjuvants on the anti-DNP IgE responses of rabbits and (ii) to determine whether the immunogenicity of the NADs, as evidenced by delayed-type hypersensitivity (DTH) reactions to DNP,,,-HRA, paralleled anti-DNP IgE responses.
MATERIALS AND METHODS
Antigens. Chicken egg albumin (EA) and homologous rabbit albumin (HRA), both crystallized four times, were purchased from Nutritional Biochemicals Corp., Cleveland, Ohio. Homologous rabbit gamma globulin (HRG) was obtained from pooled normal rabbit serum by ammonium sulfate precipitation according to Campbell et al. (1) . The homogeneity of the commercially prepared HRA was confirmed by immunoelectrophoresis. With the same method, the HRG was found to contain IgG and trace amounts of transferrin.
The protein carriers EA, HRA, and HRG were conjugated with DNP by using the 2,4-dinitrobenzene sulfonic acid method of Eisen as described by Williams and Chase (22) . Afterwards, the DNP conjugates were purified of unreacted reagents by dialysis against saline, at 4 C for 24 For secondary responses, rabbits were boostered with 10 mg of DNP,.-HRA (10 mg/ml of saline) given intravenously 49 days after primary sensitization. In other experiments booster injections were given s.c. on day 30 in the nuchal region and consisted of a repetition of the immunizing procedure described above.
Detection of anti-DNP IgE, IgM, and IgG. Blood samples were taken from the marginal ear vein on days 0, 14, 24, and 38 or 54. Blood samples were allowed to clot for 2 to 3 h at room temperature and overnight at 4 C. Sera were collected at 24 h and stored at -20 C.
Anti-hapten IgE antibody was detected by the homologous passive cutaneous anaphylaxis (PCA) according to the method of Zvaifler and Robinson (24) . In brief, 0.1 ml of each serum was injected intradermally along the shaven backs of nonsensitized rabbits. After a 72-h latent period, a challenge of 10 mg of DNP1,-EA or DNP,,-HRA (10 mg/ml) mixed with 1.0 ml of 5% Evans blue in 0.15 M saline was given intravenously. The diameter of the blue PCA reactions was measured in millimeters 30 to 60 min later. PCA reactions less than 3 mm in diameter were considered negative.
Levels of hapten-specific passive hemagglutinating (PHA) IgM and IgG antibodies were detected in sera using tanned sheep erythrocytes sensitized with DNP,,-HRG according to the method of Campbell et al. (1) . The DNP specificity of these PHA reactions was confirmed by inhibition of PHA with DNP-lysine or DNP1,,-EA as described by Daniel et al. (4) .
PHA antibodies in anti-DNP,. (Fig. 2) In contrast to the strong DTH responses of rabbits sensitized with DNP30-HRA in CFA or ICFA, only minimal DTH responses (day 11) were observed in rabbits sensitized with the same dose of this antigen in alum (Fig. 4) . However, at day 19 the DTH responses of this same group appeared to be similar to those sensitized with DNP30-HRA in CFA or in ICFA. Skin test responses of approximately 30 mm were detected 24 days after these rabbits were given a booster injection of DNP30-HRA (10 mg) in alum. In contrast, induration of less than 10 Regardless of the dose and adjuvant used for primary immunization and the primary anti-DNP IgE responses made, no secondary anti-DNP IgE responses were ever elicited by the booster regimens employed. It has been reported that only primary immunization with very low doses of hapten conjugates of heterologous proteins or heterologous proteins in alum prepare mice or rabbits for secondary IgE response. In contrast, high primary doses of antigen suppress the secondary IgE antibody response (9, 10 
